Objective: To assess the effects of a nutritional education program on the prevalence of overweight/obesity and on the foods eaten by schoolchildren in the 2nd grade of primary education.
Introduction
The prevalence of obesity in children and adolescents has been increasing in many different countries worldwide, including in Brazil. This is strongly associated with changes in lifestyle and dietary habits, such as easy access to and the low cost of foods that contain high proportions of fats and sugars. 1 International organizations recommend that healthy dietary habits should be promoted in the school environment, 2 since these habits must be solidified right from early childhood.
In early childhood, in addition to children having little control over the availability of different foods in their homes, they can also be influenced by their parents' and family members' dietary and physical activity habits. In addition to this, they are also prone to changing their behavior when they start to frequent the school environment. 3 The implementation of nutritional education programs in schools and consequent creation of an environment that is favorable for health and the promotion of healthy dietary habits and lifestyles are important strategies for dealing with dietary and nutritional problems such as obesity and the non-infectious chronic diseases that are associated with it. 4 According to the American Dietetic Association (ADA), the school environment is an important place for implementing intervention strategies for nurturing healthy lifestyle habits, and one where it is possible to provide schoolchildren with nutritionally balanced snacks, regular physical exercise and nutritional education programs. 5 Aiming at health promotion and the prevention of obesity and the diseases associated with it, the World Health Organization (WHO) launched the "Global Strategy on Diet, Physical Activity and Health" initiative, which was approved by 191 countries in 2004. Of note among the recommendations are those that are designed to promote healthy dietary habits within the school environment, such as regulation of the foods sold in school canteens. 6 Particularly if done before the age of 10 years, nutritional interventions with children have shown greater reductions in the severity of obesity than when carried out with adults, since during childhood parents can have an influence on changing their children's diet and physical activity habits. 7 Pérez et al., 8 writing about a nutritional intervention with schoolchildren, described improvements in nutritional knowledge and attitudes and in the dietary habits of schoolchildren, and also detected an effect on the dietary habits of their families. Studies undertaken in the United Kingdom with children aged 7 to 11 years that evaluated the effectiveness of nutritional education programs at stimulating children to eat healthy foods, found significant improvements in the quality of dietary intake, but these changes did not have any effect on body mass index (BMI). 9, 10 In the state of Santa Catarina, significant changes were introduced to school diets when the Canteens Regulation Act was passed. 11 It became illegal to sell alcoholic beverages, candies, lollipops, chewing gum, soda, artificial juice, fried or mass-produced snacks and mass-produced popcorn, and it became obligatory to offer at least two types of in-season fruit for sale every day.
The objective of this article is to present the results of a controlled intervention study of the effectiveness of a nutritional education program aiming at the prevention of obesity and at improving the dietary intake profile of schoolchildren enrolled on the 2nd grade of primary education at two schools in the city of Florianópolis, Brazil.
Methods

Sample
This was an intervention study carried out with schoolchildren in the 2nd grade of primary education attending one of two institutions in Florianópolis, one public and the other private, chosen on a non-random basis by judgment from among 16 schools that had taken part in an earlier investigation. 12 The schoolchildren were allocated to one of two investigation groups: 1) an intervention group (n = 55), comprising two classes from the public school and two classes from the private school and who attended the nutritional education; and 2) a no-intervention group (n = 80), comprising four classes from the public school and one from the private school who did not attend the nutritional education.
The sample included all schoolchildren enrolled at the two schools whose parents gave permission and who attended on both data collection days. Schoolchildren were excluded if they did not have parental consent, were absent on one or both of the data collection days or did not agree to take part. From the 192 schoolchildren enrolled at the two institutions, a total of 135 (70.3%) took part in the study from start to finish. Of the remaining 57 schoolchildren (29.7%), 37 did not take part because they did not have parental consent, seven had changed schools and 13 were absent on data collection days.
Collection of anthropometric data and dietary intake data
The anthropometric measurements (weight and height) were taken after the research team had been trained according to the standardization criteria recommended by the WHO. 13 Weight was recorded in kilograms and measured with a Marte  digital balance (accurate to 100 grams), with 
Nutritional education program
The nutritional education program was designed to provide children with information on diet and nutrition, with the aim of forming healthy dietary habits as a means of preventing obesity.
The information was taught using learning-throughplay teaching methods, including games, puppet theatres, posters, group games, songs and children's stories. Care was taken to priorities the schoolchildren's interaction and participation, aiming to create an interactive and dynamic educational process.
The program consisted of eight fortnightly meetings, each lasting 50 minutes and covering the following subjects: digestion of food and uptake of nutrients, food groups, foods and nutrients, the food pyramid guide, using the food pyramid guide to create a healthy menu, physical activity guide, a review of the whole program content and a puppet theatre play about diet.
The tool used to introduce the food groups and the foods in each group was the food pyramid, 16 which visually represents important dietary concepts such as variety, proportion and moderation, i.e., it is a summary of what the daily diet should be like. 17 The teachers of those classes who were not attending the intervention were instructed by the research team and the school administration not to teach them about diet and nutrition during the study period.
Data processing and analysis
Data were analyzed with the aid of the Statistical Package for the Social Sciences (SPSS) for Windows version 15.0.
Nutritional status was defined on the basis of BMI for age and sex, using the Centers for Disease Control and Prevention reference data. 18 After nutritional assessment, the schoolchildren were classified into one of two groups: not overweight/obese (those whose BMI was < 85th percentile) and overweight/obese (those whose BMI was ≥ 85th percentile).
The foods listed by the schoolchildren were classified as permitted or prohibited by the Canteens Act 11 and were analyzed on the basis of the frequency with which they were eaten by children in the intervention and no-intervention groups before and after the nutritional education program.
As set out in the Law, 11 the following foods were defined as prohibited: candies, lollipops, chewing gum, soda, artificial juice, mass-produced snacks, fried snacks and massproduced popcorn. The Law 11 also makes it compulsory to offer at least two types of in-season fruit every day, but it does not define which foods are permitted. This being so, for the purposes of this study all other foods were considered to be permitted.
In order to analyze the effectiveness of the program with relation to dietary intake, schoolchildren were classified according to the number of days covered by the recall on which they ate prohibited foods (0-1 day or 2-3 days).
The descriptive analysis is presented in terms of means, 
Results
A total of 135 schoolchildren from the 2nd grade of primary education took part in this study. Of these, 64 (47.4%) were male and 71 (52.6%) were female. With relation to their educational institution, 44 (32.6%) were enrolled at the public school and 91 (67.4%) were enrolled at the private school. Table 1 shows the distribution of the schoolchildren by sex, age, nutritional status and the frequency with which they ate foods prohibited by the School Canteens Act at the time of the first data collection, before the nutritional education program. It will be observed that the tests of homogeneity did not detect any significant differences between the schoolchildren in the intervention and nointervention groups.
With relation to nutritional status, it can be observed that the prevalence of overweight/obesity in the intervention group rose from 21.8% before the nutritional education program to 23.6% after the program (p = 1.000). In the no-intervention group, this prevalence rose from 33.7 to 35.0% (p = 1.000) ( Table 2) . (p = 0.302). In the no-intervention group the percentage of children eating these foods on 2 or 3 days dropped from 25 to 21.3%, which was also not statistically significance (p = 0.629).
In the intervention group, there was a significant reduction in intake of artificial juice (p = 0.013), which is prohibited by the School Canteens Act, 11 after the program (Table 4 There was an increase in the percentage of children drinking soda, which is also prohibited by the Act, 11 in both groups, intervention and no-intervention, but in the nointervention group this increase was significant (p = 0.031), With relation to those foods that the nutritional education program encouraged students to eat, since they were more nutritionally appropriate for eating at school, an increase was observed in the percentage of students in the intervention group eating breakfast cereal, from 1.8 to After the intervention, no significant differences were observed in the prevalence rates of overweight/obesity either in the intervention or in the no-intervention groups.
This result may be due to the program having been of short duration, while the process of changing habits requires a long period of time before it is reflected in changed nutritional status.
A similar result was observed by Gabriel et al. 19 in a study carried out with schoolchildren aged 7 to 10 years in Florianópolis, in which, although nutritional education did not result in significant changes to the BMI of the schoolchildren, the authors did observed an increase in the frequency of healthy dietary habits after their intervention.
That study 19 also considered that the intervention period had not been long enough to provoke significant changes to their population's anthropometric measurements.
An intervention carried out in the United Kingdom, involving children aged 7 to 11 years from 10 primary schools and including training of teachers, changes to school meals and changes to the school curriculum (with the addition of physical education and nutritional education), found that there was no change in the BMI of the schoolchildren after the intervention. Nevertheless, the nutritional quality of the dietary intake of the intervention group did improve. 10 It is important to point out that dietary choices are part of a complex system, and one that is primarily determined by a child's parents and by the cultural practices of their group. For this reason, becoming or staying healthy and learning what is necessary for care to be healthy and weight to be maintained involves long-term goals, 20 that are primarily to be achieved through educational activities that also involve schoolchildren's family members.
Bearing in mind that dietary habits are formed very early on, the difficulty in achieving changes is clear, particularly with older children, who have already become independent eaters, choosing the foods they will eat at school for themselves. 21 Nevertheless, the use of continuous nutritional education programs from early childhood appears to be the best method of attempting to revert unhealthy dietary habits. 22 This study corroborates that 26 This is, therefore, a limitation of this study, since the intake of different foods at the public school was dependent on the frequency with which these were offered to the children. One example is fruit, the intake of which was increased on the second dietary recall because the PNAE had begun to provide it with greater frequency after the first dietary recall. Similarly, a study carried out by Perry et al., 27 that used strategies designed to encourage eating of fruit, salad and vegetables by schoolchildren aged six to nine, was able to observe an increase in the quantity of these foods in school meals after the intervention.
It should also be pointed out that the canteen at the private school is in compliance with the School Canteens Act 11 whereas the canteen at the public school is not in compliance, and continues to sell prohibited foods, such as fried and mass-produced snacks. This emphasizes the need for and importance of inspections of the canteens to ensure that they are only selling foods recommended by the law. In order to effectively promote healthy dietary habits, it is necessary to work using interventions in the classroom with schoolchildren and with parents in their own homes, but it is also essential that school canteens provide healthy food. 28 Despite some favorable results indicating healthier dietary habits, the percentage of children drinking soda and eating fried snacks increased, indicating the need for a longer-duration, continuous program and one with greater scope that reaches teachers, canteen workers and parents, in order that the effect will be more promising and effective.
It can be concluded that the nutritional education program was positive, particularly considering the short intervention period and the changes observed in the quality of the schoolchildren's dietary intake. Based on these findings, it is believed that nutritional education initiatives should be part of the school curriculum, allied to physical exercise. The importance of involving the whole school community and the family should also be emphasized, in order to offer children the chance to acquire healthy lifestyle habits, thereby preventing increases in obesity prevalence.
